An experimental method used to measure radiation resistance was developed, which was based on a lumped parameter model. Three probes (devices for measuring acoustical radiation resistance) were designed, and the test system was built. To verify the accuracy of the experimental results and to find the application frequencies range for each of the probes, self-resistance and cross-resistance measurements of baffled circular pistons were conducted. The results show that this method is a practical way to obtain the acoustical resistance and that the probe with a 57 mm speaker can obtain resistance values in the frequency range from 260 Hz to 1700 Hz. The probe with a 50 mm speaker, on the other hand, presents resistance in the frequency range from 460 Hz to 1900 Hz; the range of 700 Hz to 2600 Hz is for the probe with a 40 mm loudspeaker. To verify the actual application effects, experiments measuring the resistance of a horn were performed. The results show that the measuring system with three probes can be used to predict acoustical resistance of various structures with high accuracy in a convenient and simple way.
INTRODUCTION
Active or passive noise control methods [1] [2] [3] are common ways to lower the level of sound power radiated from various products. Designing a quiet structure and considering the mechanical vibration and acoustic characteristics in the design stage of the product is the fundamental method to optimize the radiation resistance of a structure based on the theory of a lumped parameter model, which was developed by The resistance matrix of the structure can be obtained by analytical and numerical methods, which are suitable for products with simple boundary conditions. 2, 7 There are still accounts of acoustic boundary value problems that are difficult to compute with the numerical method for the complexity of the geometrical shape. 8, 9 The singularity problem has not been totally solved, although some progress had been made. [10] [11] [12] [13] However, the experimental method was not be affected by this, but it also had the potential to give precise values of the radiation resistance in a frequency ranges. Arenas et al.
14-16 has studied the experimental method of measuring the acoustic radiation resistance with good results obtained. Even though some studies have been conducted, [14] [15] [16] [17] [18] [19] such as the there is no other research work on the accuracy of the experimental results and the optimal size of the experimental device with its applicable frequency range. The research presented in this paper is aimed to solve these two problems.
THEORY

Lumped Parameter Model
In a lumped parameter model 4, 20 the acoustic power output of a vibrating product can be written in the resistance matrix with the volume velocities of the surface elements. Each of the surface elements were assumed to be vibrating as pistons. The equation of the power output was determined as
where
T is the volume velocity of the surface elements and R =   
 is the acoustic surface radiation resistance matrix. The resistance matrix could be determined by the numerical method. However, due to the huge amount of preparation work and time-consuming calculations, the experimental method has some advantages in determining the values of the resistance matrix.
Resistance Matrix Measurement Theory
In a lumped parameter model, the single term of resistance matrix is defined as
where p( r m ) is the sound pressure of a point m on the structures surface, and u( r n ) is the volume velocity of a point n on the structure surface. When m = n, it is called self-resistance and when m = n, it is called cross-resistance. In this experimental method, a small source with a known volume velocity is needed to approximate a point simple source, and it must meet two conditions. First, the size of the source should be small enough so that the influence of its shape can be ignored when it is installed on the structures surface. Second, it must be able to radiate a sound pressure that
